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We describe a rapid and sensitive method involving time-of-flight secondary-ion mass spectrometry (TOF-SIMS) for specific laboratory diagnosis of the SmithLemli-Opitz syndrome, which is characterized by massive (-1000-fold) accumulation of the biosynthetic cholesterol precursor 7-dehydrocholesterol. Minute amounts of blood (1-50 L) were extracted with nhexane, and aliquots were analyzed by TOF-SIMS. 
Materials and Methods
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where Y is the total secondary ion yield, a(A) and a(S) are the degrees of ionization, a(A) and a(S) are the isotopic dependence factors, and T(A) and flS) are the transmission of the analyzer system for analyte and standard molecules, respectively. The last four factors in Eq. 1 are combined into the "relative sensitivity factor" of the analyte with respect to the internal standard 5:
To determine an unknown amount of an analyte m(A) in a sample, we used the formula in the form (Fig. 3B) revealed additional main peaks that were characteristic for 7-DHC, as indicated by comparison with the spectrum obtained for the freshly prepared 7-DHC calibrator (Fig. 1B) . The main peak of interest was that at 491.3 mass units EM + '#{176}7AgI (Fig. 4) . Also, the peak height at 493.3 mass units was consistently greater in the samples from SLO patients than in the controls (Fig. 4) The peak height ratios in the SLO patients ranged between 1.0 and 1.3, whereas the lowest ratio found for the controls was 5.7 (mean: (Figs. 1C, 2C) . Moreover, no contaminating cholesterol or 7-DHC was contained in this calibration.
In addition, the stigmasterol concentration was negligible in the samples from patients and controls, so that extraction with n-hexane provided identical yields for the three sterols (data not shown). However, because stigmasterol is increased in certain patients with sitosterolemia (8) , it should not be used as internal standard in these rare patients. To quantiir 7-DHC in samples containing cholesterol, we corrected the peak height measured at 491. 5) . Because the linearity of the calibration curves was restricted to concentrations well below the theoretical submonolayer particle concentration of the silver target, the quantitative analyses were performed with rather dilute solutions (1 1.tLof blood or plasma volume after dilution by 5000-to 100-fold during organic extraction).
To evaluate the accuracy of cholesterol quantitation with the TOF-SIMS method, we studied two standard plasma pools with total cholesterol concentrations of 5.13 mmoIIL (1980 mg/L, serum 1) and 7.25 mmol/L (2800 mg/L, serum 2), as determined enzymatically with the ClOD-PAP method and an automated analyzer system (Hitachi-Boehringer Mannhein, Mannheim, Germany). 
